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(57) Means for producing control signals for controlling music or the like comprises means to produce 
radiation signals indicative of position and/or movement of the body (which term includes one or more 
parts thereof) of a dancer 38 or the like and means for sensing these signals to produce the control signals 
for producing and/or controlling music or the like. Preferably the sensing means comprise a plurality of 
sensors 28 arranged in a circle around a dance area for selective operation by the dancer and can sense 
velocity, distance and colour and control any musical instmment synthesizer parameters by MIDI 
compatible code. Preferably, retroreflective means 46 etc. are carried by the dancer and may comprise a 
garment or a coating for the skin and/or hair as powder or cream. Source and sensor units may be carried 
on telescopic arms, collapsible as with an umbrella. The arrangement can be applied to controlling lighting 
instead of music, and can provide tracking across a stage and a maze game, and can utilize multiplexing 
etc. The retroreflectors need not be used if a directional sensor used in conjunction with normal reflection 
is employed; this directional sensor has a detector at one end of a long narrow tube having spaced-apart 
apertured diaphragms for suppression of the effects of spurious radiation. The radiation may be light or 
sound. An arrangement is described for dance training. 
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SPECIFICATION 
Producing control signals 

5 

^ ?^n?enSnSVo producing control signals. It has particular application to control signals 
for pSg andVor conLling music, particularly synthetic (electronic) music Jut «^n be apphed 
w ot!^ purposes requiring a wide range of control actions such as are emailed in e.g. playing 

10 """^e presem application claims priority from British patent application No. 8524708 lodged on 10 
7 Ortober 1985 and from British patent application No. 8608067 lodged <>".2Apnl 1986 and 
Includes the subject of those applications and developments thereof. Accordingly the present 
S^tion is divided hereafter into three parts, the first being a reproduction of the specrfica- 
Tn SiSEcSion 8524708 (hereinafter called "my ^^^^i^^^f^.^l^^^'^^ 

15 reproduction of ttie extra parts of the specification of application 860B067 (herenwfter^^^ 

"my second specification"), commencing whh a summary of my Pf'°^!P«*=f^^.^^„^«"JJX9.°" 
to Le details and developments thereof, the tiiird part being entitled my third spe^-fi^f °" ' 
SvSg dS and developments of the matter contained in my prior specrficafon and my second 

20 "*Rgs!^''?o" 6B of the accompanying drawings are those of -"V P^o^ «P««f f ^ 
to 10 are tiiose relating to my second specification, and Rgs. 12 to 20 relate to my third 
specification. 

MY PRIOR SPECIFICATION 25 
?SlTMmVATED INTERFACE FOR TRIGGERING ELECTRONIC MUSICAL INSTRUMENTS 

^^KSon relates to using all kinds of lights, including laser, to trigger electronic musical 
instruments. 30 

%So"Sc musical instruments are used extensively in modern music creation « -^^^^^^^^ 
are^Sed by mechanical means, using switches and electro-mechanical controls to create 

^ZsT^^fiZt::eS!^!l iSStTetct that the user has to be in "physical contact" 35 

with the controls in order to operate them. 

'T/temfof connected to electronics which interface to operate existing ^ 

40 electronic musical instruments. 

To play this instrument, the musician can either: 
FOR TYPE A:- Intemipt a dedicated light beam which falls on 
to a light sensor 

FOR TYPE B:- cause a light beam from any movable light source 
45 to fall on to a light sensor. 

^Sefted designs of differem sections of the invemion will now be described by way of 
example, with reference to drawings in which:- ^^^.^.^ 50 

50 Figure 1 shows for TYPE A how a single light sensor elemem is activated 
Figure la shows tiie diagram of circuitry used for TYPE A ^^.^^^^^ 
F^ure 2 shows for TYPE B how a single light sensing elemem is activated 
Fiaure 2a shows the diagram of circuitry used for TYPE B . « i- 

3c illustilte different arrangements of the elements shown in Figs. 1. la and 

^%u^s%, 4b, 4c show different configurations of elements shown in Figs. 1. la and Figs. 2, 

%gures 5a. 5b show the construction and circuit block diagram of two light sensing elements 

60 '^Sjur^ st^^^^^^^^ and circuit block diagram of four light sensing elements 60 

facilitating sequentially sensitive dynamics. 

^F^'f 8h^s°th?r dellicated, directional light source (10) similar to a pin spot is mounted 
65 app^o^maSram above the floor, in a specially constmcted ceiling. Dunng operation, this light 65 
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source will be switched on and cast a beam of light downwards, directed onto a "light sensing 
element" (LS.E.) (12a), mounted on a specially constructed floor. By Interrupting this light beam, 
the operator stops the light from falling on to the sensor. This sensor then triggers the 
electronics shown in Fig. la. A lens is used to concentrate the light onto the sensor and this 
5 sensor is connected to a pulse generator. The pulse generator creates a 5v 1ms pulse (16) 5 
every time the light is stopped from falling onto the sensor. 

Example Text for TYPE B 

Fig. 2 shows that a movable light source (13) such as a torch, is used to direct light onto a 
10 light sensing element (LS.E.) (12b) mounted on a specially constructed wall. Fig. 2a shows as 10 
before, the light beam being concentrated onto a sensor, but the pulse generator will now work 
in reverse. When light is falling onto the sensor, one 5v 1ms pulse (16) is being generated. 

The electronics inside the pulse generator, for both TYPE A and TYPE B, will inhibit more 
than ten pulses per second being generated. This pulse can now be connected to further 
15 electronic circuitry which will interface it to M.I.D.I. compatable musical instruments. 15 

Rg. 3a illustrates twelve LS.E. s for TYPE A (12a) arranged in a circle on a pre-fabricated 
floor. A similar circle of light sources (10) are fixed to a suspended ceiling. The operator can 
now activate any of these sensors with torso, arm, leg and hand movements. 

In Rg. 3b the twelve LS.E. s (12a) may either be assigned to the twelve musical notes of the 
20 chromatic scale, thus enabling a tune to be played, or be assigned to electronically manufactured 20 
drum sounds so that a rythm pattem may be created. 

Fig. 3c suggests another arrangement of LS.E.s of TYPE B (12b) to trigger synthesizer playing 
chords. 

Fig. 4a shows the outputs of six L.S.E.s TYPE A (12a) connected to a signal processing unit 
25 (14) which converts the signals to drive a M.I.D.I. interface un'rt (15). The output of this M.I.D.I. 25 
interface is driving a music synthesizer connected to a Public Address system. 
Rg. 4b is the same as Fig. 4a, but for TYPE B LS.E.s (12b). 

Fig. 4c is a suggested configuration of sets of L.S.E.s, TYPE A and TYPE B, connected via 
M.I.D.I. to various electronic instruments and on into a P.A. system. 
30 In addition to the basic LS.E.s described so far, two upgrades have been developed to 30 
incorporate dynamic modulation of M.I.D.I. instruments. 

Fig. 5a shows the use of two parallel light beams striking two sensors. (It is likely that laser 
light will be employed in order to make this design practical to use) By intenupting the light 
beams one after the other. 

35 The electronics shown in Fig. 5b can detect the time difference of the interruptions. Therefore, 35 
if a fast movement is used, a small time is detected. The electronics then converts the time 
inversely to an analog voltage level and a trigger pulse. This can now be interfaced to drive a 
M.I.D.I. channel with high voltage equalling high volume, and low voltage equalling low volume. 
With reference to Rg. 5b, the comparator determines which pulse (c or d) occurs first, and 

40 outputs 'e' to the Time Ramp Generator. When the other pulse occurs, a pulse at 'f will stop 40 
the Time Ramp Generator, gate the output to OUT A, and provide a trigger pulse at OUT B. The 
timer will reset the Time Ramp Generator after this process has taken place. 

Fig. 6a shows how four laser light beams (A, B, C and D) may be trained on to four sensors. 
By interrupting the four beams of light in either direction at different heights above the floor, 

45 eight codes of triggering may be obtained:- 45 

LOW M,LOW M.HI6H HIGH 
ABCD BADC BDAC DBCA 
DCBA CDAB CADB ACBD 
50 50 
Fig. 6b shows the circuit diagram used for de-coding these eight sequences and creating four 
levels of volume, supplying one analog output and a trigger pulse as before. 

Important Notice 

55 All electronic components require 5v D.C., and all levels are with respect to ground [Ov]. 55 

OPTIMUSIC, THE CONCEPT 

The concept behind OPTIMUSIC is firstly, to change the way that popular music is performed, 
secondly to create "D.I.Y." in music at discos and nightclubs, etc, and thirdly to play music in 
60 space conditions, being weightless with no air, even if a somewhat futuristic view. 60 
Over the past 30 years, electronic instruments have been used more and more in creation and 
performance of popular music. Because of the way these instruments have developed, we see 
the artistes playing the instruments, needing to be in physical contact with them. We know that 
Television and Video music is all mimed to pre-recorded songs, but we see the artistes miming 
65 with guitars, keyboards and drums which we know are not even plugged in. 65 
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Even live shows incorporate pre-recorded backing tracks, to achieve the studio sound that the 
public know. Also there is a need to have ample amounts of equipment and Instruments on 
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15 



Our concept is to create music by dance and movement. The artistes are basically the 
5 dancers, who with choreography, play the instruments, by intenupting light beams, and also by 
directing light onto light sensors to activate electronic instruments via M.I.D.I. communication 
s vst e m s • 

We firmly believe that this idea can revolutionise the presentation of popular music, as the art 
of dance will now be directly responsible for the music it requires. The invoh/ement of dancers 
10 in popular music will increase dramatically as they become part of its creation. 

OPTIMUSIC instruments can be used in discos and nightclubs allowing the attendants the 
chance to be part of "D.I.Y. Music". By installing OPTIMUSIC instruments on a dance floor, 
anyone can play drums, synthesizer, bass or percussion etc simply be interrupting the light 
beams 

15 Special songs can be written and recorded, to be remixed, reproduced and improvised upon 
by the participants of "D.I.Y. Disco", 

In space conditions, and weightless environments, it is impossible to get dynamics on drums, 
keyboards etc, which is why there can be a great potential for OPTIMUSIC in a place, as yet, 
silent. 20 

20 

SUMMARY OF MY PRIOR SPECIFICATION 

It will be seen from Figs. 1 to 6B that means for producing and/or controlling music or the 
like comprise means 10,13 which produce light in a manner controlled by a dancer or the hke, 
by interrupting the light in the case of Figs. 1,1 A and by directing the light in the case of Figs. 
25 2 2A, hence producing radiation signals indicative of the position and/or movement of the body 
(which term includes one or more parts thereof such as an arm) of the dancer or the like, and 
means 12A,12B for sensing these radiation signals to produce therefrom control signals by 
means of the pulse generator shown in Figs. 1 A,2A for producing and/or controlling music or 
the like in the manner shown in Figs. 4A,B,C. . 
30 In particular, the radiation signal producing means comprises radiation source means in the 
form of a torch 13 adapted to be carried by the said body in the case of Fig. 2 and the sensing 
means 12B are arranged to produce the control signals upon receipt of radiation (in the fomi of 
light) in the said radiation signals (hitting sensing means 12B). 
In the case of Fig. 1A, the radiation signal producing means compnse radiation source means 
35 10 arranged not to be earned by the said body and the sensing means 12A are arranged to 35 
produce the control signals upon intenuption of the light radiation in the said radiation signals by 
an arm of the body. , 

In the example shown with reference to Figs. 3A,3B, the sensing means compnse a plurality 
of sensors 12A each adapted to produce an individual said control signal for controlling an 
40 individual tone or rhythm member as shown particulariy in Fig. 3B. The radiation signal producing 
means comprise a plurality of radiation sources 10, as shown in Fig. 3 A, although will be 
understood that the light for all the sensors 12A could come from a single source 10. bkewise, 
there could be a single sensor 12A co-operating with a plurality of light sources 10, e.g. the 
light sources flashing sequentially much faster than can be detected by the eye or the beams of 
45 light therefrom can be interrupted by the dancer or the like, the output from the common sensor 
12A being synchronised to detect which beam or beams of light is or are being interrupted. In 
the particular example shown in Fig. 3 A, each said sensor 12A is adapted to be responsive to 
the said radiation signals produced from a corresponding said radiation source 10. Furthermore, 
the sensing means comprise a plurality of sensors 12A arranged around, and in particular m a 
50 circle around, an area within which the dancer or the like can move. ,^ .oa -ioa a 

Turning to Fig. 5A,5B, there is shown a velocity sensing arrangement 10,10,12A,12A and 
output circuits shown in Fig. 5B. This an^ngement comprises means 10,10 for producing two 
mutually close beams of the radiation, respective sensors 12A,12A, and the circuitry shown in 
Fig 5B connected to the latter to measure the time difference between closely successive co- 
55 actions of the respective beams with the said body of the dancer shown in Fig. 5A in order to 
produce a signal indicative of a velocity of the body co-acting with the beams, in fact a velocity 
component from side to side as seen in Fig. 5A. 

Turning to Fig. 6A.6B, there is shown a distance sensing arrangement. This compnses source 
means 10,10,10,10, for producing two mutualling close substantially parallel beams B,C of the 
60 radiation and close thereto two angled beams A,D of the radiation, respective sensors 

12A 12A 12A 12A, and circuitry as shown in Fig. 6B connected to the sensors to distinguish 
the order 'of closely successive co-actions of the four beams with the said body and hence 
provide an indication of the distance from the sensors of the body part, e.g. a hand, coveting 
with the beams, the distance being given in terms of which of the regions high medium 
65 high", "medium low", "low" the hand is located in. The co-action in this example is a bb 
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successive series of interruptions from side to side as seen in Fig. 6A. 

The sensing means 12A,12B are adapted to produce the control signals in MIDI compatible 
code, e.g. the signals available on the "analog level" and "trigger" terminals of the circuitry 
shown in Rg. 68. MIDI stands for Musical Instrument Digital Interface which is a standard code 

5 among manufacturers all around the worid for connecting electronic musical instruments together 5 
and to microcomputers. It is digitally encoded information specifying the start or finish of a note. 
Its "velocity" (loudness) and an assigned channel number, possibly together with other encoded 
information allowing a synthesiser or electronic musical instrument to select and characterise 
musical notes in accordance with a pre-arranged programme. The programme may use respec- 

10 tive said control signals from sensors 12A to control note pitch (see Fig. 38) or various 10 
electronic instrument sounds (see Fig. 38), to control chords isee Fig. 4A) or to control rhythm 
pattern (see Fig. 48). The total control means comprises also music generating means in the 
form of the music synthesiser shown in Fig. 4C connected to receive and be controlled by the 
control signals. _ 

15 The word "OPTIMUSIC" was used in my prior specification to denote "optical music but has 15 
in practice been reserved as a trade mark. It will be clear that the radiation to be used in the 
embodiments described in my prior specification is light. 

DESCRIPTION OF DEVELOPMENTS 
20 DESCRIPTION OF FURTHER DRAWINGS 20 

Figure 7 is a side view of a further embodiment of the invention being a development of that 
shown in Fig. 3A and 38. 

Figures 8, 9 and 10 are side views of details of the Fig. 7 embodiment. 

Figure 7 7 is an underneath plan view of the Fig. 7 embodiment. 
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DESCRIPTION OF INVENTION AND FURTHER EMBODIMENTS 

Although the embodiments so far described can be made to work satisfactorily, they involve a 
lot of adjustment and accurate positioning to set up properiy and can be quite complicated. A 
neat solution to these difficulties can be obtained by using retroreflective material in producing 
30 the control signals. This is material which has the property of reflecting rays of light incident on 30 
the material each back substantially along its own incident path. Thus, a source can produce a 
beam of radiation and a retroreflector will reflect the light back to a sensor in or alongside the 
line of the beam, whether adjacent the source or or in front of it or behind it, otherwise, the 
position of the retroreflector being non-critical so long as it is within its range of orientation 
35 (usually a cone of semi-vertex angle 30*) and within the beam of light. Preferably, the source 35 
and sensor are mounted adjacent one another, preferably with the sensor in the form of a light- 
sensitive diode mounted in the centre of the cover glass of a narrow-beam lamp source. This 
arrangement has other advantages as will become apparent. 
According to one aspect of the invention, as disclosed in my prior specification, there are 
40 provided means for producing and/or controlling music or the like comprising means to produce 40 
radiation signals indicative of position and/or movement of the body (which term includes one or 
more parts thereof) of a dancer or the like and means for sensing these signals to produce 
control signals for producing and/or controlling music or the like. 
According to another aspect of the invention there is provided means comprising retroreflec- 
45 tive means and a plurality of sets of means, each set comprising radiation source and sensing 45 
means to co-operate with the retroreflective means, adapted for selective operation of the sets 
due to positioning and/or movement of the body of a dancer or the like to produce control 
signals indicative of the positioning and/or movement. Each set may comprise its own retro- 
reflective means. 

50 Such an anrangement may be as shown in Fig. 3A modified as in Fig. 10. Each item 12A is 50 
now a piece of retroreflective material and each item 10 is a set of means, each set as shown 
in Rg. 10 comprising radiation source means 20 and sensing means 22 to co-operate with the 
retroreflector 12A, or considered differently as seen in Fig. 3 A as modified by Fig. 10, each set 
comprising means 20,22 of item 10 and retroreflector 12 A, there being a plurality of such sets, 

55 the whole being adapted for selective operation of the sets due to positioning and/or movement 55 
of the body of a dancer or the like to produce control signals such as 16 Fig. 2A (produced 
upon presence of light) indicative of the positioning and/or movement. 

However, this arrangement requires items to be set and adjusted above and below the dancer 
or the like and can be improved upon substantially. According to another aspect of the invention 

60 there is provided retroreflective means and radiation source and sensing means to co-operate 60 
therewith, one of these being adapted to be carried by the body of a dancer or the like to 
produce control signals resFK)nsive to positioning and/or movement of the body. A radiation 
source and sensing means may be carried as a unit by the dancer or the like, e.g. as the torch 
13 shown in Fig. 2, and can be pointed selectively at any one or more of a plurality of 

65 retroreflectors an^nged around the dance area. The signals from the latter can be distinguished 65 
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by sequencing (as described above) or colour, for exannple, but a much neater arrangement is 
provided if the retroreflective means is carried by the body of the dancer or the like. Indeed this 
arrangement offers so many advantages that it represents a substantial advance on the other 
embodiments described above. For example, the retroreflective means can be quite simple and 
5 passive and the sensors can be selectively operated in response to the positioning and/or b 
movement of the retroreflective material to provide the said control signals. A sensor may be 
responsive differently to different colours of retroreflective material, but an elegantly simple 
arrangement is obtained by using a plurality of sensors, each one responsive to the retroreflec- 
tive material when it enters the beam of radiation from the source appertaining to that sensor. 
10 This latter case is illustrated in Fig, 7 and 11. A bar 24 is placed on two stands 26 each 10 
located outside the dance area. Suspended from the centra of the bar 24 is an arrangement 30 
of Items 28, each as shown in Fig, 10 and comprising a radiation source in the form of a 
pinspot lamp 20, with a sensor 22 affixed to the centre of the cover glass of the lamp 20, the 
whole being fronted by a colour filter 32 and suspended by a universal ball joint 34 from an arm 
15 36 The dancer 38 weare retroreflective material 40 adapted to be fastened to the body and/or 15 
to the clothing. This is preferably a . garment made at least partly of retroreflective matenal such 
as gloves 40, hat 42 or shoes 44 but may be simply a piece of material such as epaulettes 46 
to be fastened to existing clothing. Again, the retroreflective means may be in Ihe form of 
retroreflective material adapted to coat the skin and/or hair, as material embodied in a powder 
20 48 to go on the head hair or skin of the arm or as material embodied in a cream 50 to go on 
the face like make-up. The retroreflecting constituent will be microbeads or microcube corners. 
These may be combined with a suitable vehicle such as a cream base. 

It will be realised that the use of a retroreflector earned by the dancer or the like, with its 
property of non-critical positioning, enables the an^ngement to be particulariy practical and 
25 mgged, as well as simple. 

A further advantage is that the distance of the retroreflective means from the source and/or 
sensor 28 is found to control the intensity of the radiation sensed by the sensor and hence 
enables the said control signals to provide an indication of that distance. This provides an 
independent control parameter by which the dancer or the like can control some aspect of the 
30 music or the like. The intensity of the radiation sensed by the sensor 22 produces from the 30 
latter a corresponding amplitude signal which passes through an analog-digital converter to 
provide control signals indicative of the distance of retroreflective means 40 from item 28, 
These signals can be used to control volume so that, for instance, the dancer or the like can 
move e.g. a hand up and down in the beam from a particular source 20 to produce what is 
35 called "after-touch control", i.e. the ability to change the dynamics of a note after ft has been 3b 
started, e.g. variations in volume giving a vibrato effect. However, the same control can be used 
through the universality of MIDI coding to control pitch or any other aspects of the sound 
produced. The signal coming from sensor 222 can also be digitally differentiated to provide a 
control con-esponding to the vertical velocity as seen in Fig. 7. . . „ ^ j >in 

40 The radiation from sources 20 will normally be narrow beams directed vertically downwards w 
so that they do not interfere with each other. However, there may be applications in which it is 
desirable to have beams which spread considerably and even overlap. Furthermore, there could 
be a second ring of hems 281 (shown in broken lines) outside the ring of items 28, enabling 
special functions to be initiated or carried out by the dancer or the like, while not interfering with 
45 the normal co-action with the items 28. . . . ^. _. * ♦u^ 

The arrangement is intended to be used by a dancer-musician in a disco and therefore the 
radiation will normally be visible light, and is particulariy attractive if the plurality of sources of 
the radiation are of respective colours, regardless of whether the colours have any other 
functional use. However, the radiation may be ultra-violet light or infra-red light, the latter having 
50 no visible effect, provided the dancer or the like knows her or his positions accurately enough 
not to need to see the radiation. While the different colours may be used for functional 
purposes, e.g. one colour for doh and another colour for the other notes of the sol-fah scale, or 
one colour for tones and another colour for semitones, they may be arranged with one colour to 
carry out one function such as memory of the ensuing notes until that colour is activated again, 
55 or may again be used to produce a coloured teaching device of the whole apparatus, e.g. for 
children and/or disabled people. For example, such a person may learn to associate particular 
coloured lights with respective musical sounds. 
Colour filters 32 can of course be changed as to colour at will. 

A further possibility is to have a plurality of retroreflective means 40 adapted to reflect 
60 respective colours. For example, the colour filters 32 of con-esponding colour would then allow 
the associated sensors 22 to be activated but none of the other sensors 22 would be . activated. 
Thus, only a foot might co-act with sensors producing low octave notes such as dmms while 
hands would act only with other sensors controlling high notes for melody. 
A useful possibility with the MIDI system is for the sensing means to comprise a plurality of 
65 sensors at least one of which sensors is connected to modify the effect of the control signals 
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from at least another of these sensors. For example, when the arrangement compnses means 
for producing electronic music responsive to the control signals from a plurality of said other 
sensors said one sensor is adapted to change the programming of such production of electronic 
music. In more detail, it may introduce, modify or cancel a mennory function and/or a complete 

5 programme function, or simply a synthesized instrument type. 

It wni be appreciated that the dancer or the like has a wide range of possibilities for control 
and can control different parameters simultaneously. For example, there is a plurality of sensors 
from which selections may be made, the duration of co-action with sensors may be controlled, 
the distance of the reflective means from a sensor can be varied, colours can be used as a 

10 further means of control. In addition, the synthesizer may incorporate or be connected to a lu 
computer which not only enables different programmes to be used so that the various para- 
meters can control different things but enables the dancer or the like herself (or himself) to 
change such programme in the course of the perfomiance or the like. Furthermore, memory can 
be used in any of the ways well-known in music synthesis. Additionally, one or more anms 

15 and/or legs can be used to provide co-action simultaneously with different sensors or to provide 15 
selective co-action with sensors (each such ann and/or leg having e.g. a different colour 
rotroreflective means). Again, the whole arrangement may be replicated to enable a plurality of 
dancers or the like to form a band or orchestra. The output control signals may then be 
combined to feed together a synthesizer or a network of synthesizers. The outputs from the 

20 sensors may be multiplexed into an analog to digital converter using known technology, whether 20 
these be the different sensors from a single an-angement 30 or whether from a plurality of 
arrangements 30 for respective dancers or the like. An effect of particular use in discos^ 
obtained by reserving one or more sensors for sound manipulation, e.g. controlling the effects 
known as chorus, echo, reverberation, delay, flanger. tremolo, fazing and so on. 

25 As will now be explained with reference to Figs. 8 and 9. the arrangement 30 comprises a 
Diuralitv of units 28. each comprising a source 20 and sensor 22. and means 52 for adjusting 
the positions of the unHs in relation to a common axis 54. The means 52 compnse a telescopic 
arm mounting each unit 28. The anrangement 30 comprising these units 28 also compnses 
means 56 enabling the arrangement to be collapsible. The units 28 are each on an arm 52. the 

30 anns being in radial planes from the common cenue axis 54 and hinged thereat by hinge 58, Ju 
the means 56 comprising the hinges 58 and struts 60 hinged at 62,64,66. A common member 
68 acting through strings 70 enables the whole arrangement 30 to be collapsed simultaneously, 
in the manner of the ribs of an umbrella, although naturally this is done after the telescopic arms 

have been retracted. . . ^ . ■ oc 

35 Fig 8 shows the collapsed arrangement 30. Arm 36 extends to 1.5 metre and in use is about 35 
3 metres above the ground. Adjustable strings 72 maimain the spacing apart of arms 36 and 
their position relative to bar 24 to which arrangemem 30 is clamped by clamps 74. Stands 26 
can be dismantled so that the whole an-angemert is easily transportable. 
The arrangements described in my prior and second specifications can have applications to 
40 schools, dance schools, pop groups, discos, holiday camps, children's groups, party activities. 40 
theatres, perfonning places, home entertainment, therapy and exercise. For example the arrange- 
ments can open new doors in the art of dance, as dancers wiD now have a tool which can 
enormously enhance their creativity. In education and recreation, the an^ngements can combine 
dance, movement and music in the curriculum at schools, dance studios, holiday camps and 
45 various other venues for children's games and activities (and also for adults). In social contexts, 4b 
bv installing such equipment in nightclubs and discotheques etc, visitors can participate in the 
activities by themselves providing music by means of dancing, eg in conjunction with whatever 
group is playing the basic music. In entertainmem, the arrangements can be used to enhance the 
visual effects and aspects of the presentation of shows, popular music, cabaret etc. In rehabilita- 
50 tion. the apparatus could be of great assistance in therapy for the disabled and handicapped, bo 
ultimately improving motion, co-ordination and perception. 

In one example Fig. 12. for training and exercise, a first beam of light 1, when inten-upted, 
causes a note to play and a second beam of light 2 to be switched on. This, when interrupted, 
does likewise and so on 3, 4. 5. This trains the dancer or the like as to movements and can 
55 be used simply as a trainer, or as a training programme mode of any of the previously descnbed 55 
arrangements, (in which case, when the training is finished, this mode is suppressed and the 
beams are maintained throughout the activity of the dancer or the like). ^ . „ 

In a second example, the apparatus can be set up to train a dancer for ordinary dancing. If the 
movements (and possibly timing) are con-ect. the beams, suitably placed, will cause a melody to 
60 be played correctly and this will enable the dancer or teacher to determine whether the dance is BO 
being performed correctly. 

The dancer may be replaced by a musician, a patient for thereapy. an entertainer even an 
animal One can readily imagine a horse trained to perform particular movements which will co- 
act with the beams of radiation in any of the above described arrangements to produce music. 
65 Again the apparatus can be incorporated in a clown act in a circus to produce interesting sound 65 
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«r t^^r^rf^r ?s be ab,e to a«ect the sensors se.e~d. 

prSerably using perceptible said beams of radiation as a reference ^Vstem Thus^ such b^ms 
Sn be vLble. or audible, but could be heat, or even ultra-violet light Provjded the operator 
carries a flourescing pigment. Again, there may be two sets of beams of radiation one set 5 
S f^rceptible and^he other let being imperceptible but in known Po^^""™' ^^^^^^^^^^^ 
the first, eg each second beam being just to the north of a corresponding beam, so tiirt 
the ope^ator perceives a first beam and then positions the body to intercept the corresponding 
QPrnnd beam to effect a desired sound response. ... *u« in 

Tone pra^^l embodiment, the artistic effect v«s considerably enhanced by interspersing the 10 
actuable beams with other coloured light beams which were inoperable. 

an arrangement of particular interest. Fig. 13. a number of the beams, eg °f g« 2^2 wn 
be inter^ipted by a perfbmier 38 to produce selectively, in one of the "^^""^ indicted above. 
^n«i« 1^1 to ooerate liahts 283. eg on a stage or in a disco. These lights are operated iri 
S ' of o ii^SSSon' >Sth *e Musical souSds 132 indicated above The op-tor^^^ ^ojr 15 
SSy be provided with retroreflective material 46, 48 for this purpose. « Jf^" ^"J^^^ 

sWe of ea a hand the beams can be double-ended, le a light source and sensor can be located 
^ bo* ends of arSlation path 282 (so that two coincident beams will be radiated j^opposrte 
Erections along the same path) and that the sensor will be acovated towards which the 
reSitor faces. A combination of beams 282, eg operated by two hands or two Pe^™e^ 20 
ES^Jsly. or eg a vertical and horizontal one at a particular crossing point. ""^Y P;?du'=« « 
fiSh^ or partcular control signal for sounds and/or lights. These features of double^nded 
beamJ and sSineous activation may, of course, be applied to the arrangeme js g^^^^ 
eariier herein, just as can the use of the equipment for operating lights, or ind^d '"oys" 
ment of objects on a stage, of scenery, of objects external to a stage of a stage itself of 
SpeaSrof lights etc. or again for controlling colour intensity, flahsing, rotation and other 
^^^^%^iSoL or ;hang?s of lights, and again for -"trolling release of ^ge srnoke, 
odours, temperature control and even releasing stage snow, stage ram or balloons, or any 

30 T;5s5n?tr stnsitiv^ of the sensors to require use o^^J to"^regTtt?s body 
aDoaratus can be made to respond only to those parts 44. 46. 48, 50 of eg a oancer s ooay 
2Sg or^Sated with such Material, who can thus choose when position and/or movement in 
Tparticular region will or will not produce a signal, giving an extra degree of control. 

h is possibte to have a single light source ID. Fig. 14, producing a number 35 

35 each aHgned with an individual sensor 12A. Conversely, there can be a single sensor 12A Fig. 35 
^5 adapted to respond in distinguishable manner to a plurality of rad«t.on sources 10 eg by^ 
havlna each liqht source modulated 151 at a differem frequency and detecting 152 the respec- 
SrfreSSeSis in a^^^^ sensor output. Again, any other known form ^^^^tinOion c^^^^ 
be used eq by phasing the light sources successively and then sampling a unrfied sensor output 

40 St corripon^i'ng^imes^ However, the cheapest most fool-proof and most stable aPPa™^^ *0 
aoDears to be one in which there is a separate light source and sensor for each output signal 
SS. ?acS "diation beam is a straight line but could be reflected a ""-^er of «me^^^ 
neighbouring paths across a plane, as in Fig. 3c, so that interruption or reflection at any one 
oath in the Diane will operate the corresponding sensor. . ^ 

45 Aoain a neShbouring pair 28 Fig. 7 of radiation source 10 and sensor 12A may co-operate 45 
wifhToppoS S^re^troreflector 71 to detect when the beam provided by the rad^tion 
Turci is broken by a dancer etc 38. The reftroflector 71 may be stationary, eg in the middle of 
tihe Sor or ceiling, or elsewhere, a mobile eg on the extfemity of a rotary arm 73, Fig. 16, to 
serve eacS in urn of sets 28 of radiation source 10 and sensor 12A, possibhr rotating so 

50 ?apTdly so tStTs eff^^^^^^ serving all of the sets continuously, with ti^ d'vision . 
Diexina 74 of the signals from the respective sets to enable them to travel along a single 
SStion chrnneT's. Again, there may be a single source of light, eg ^ '^^.^^"^'^^^^^ 
many sensors, simultaneously eg by static reflector, semi-silvered, or sequentially, by rotary 

55 ''onefom, of sensor device {that may be used to obviate the need 

while still allowing of a stable equipment) comprises a sensor ^t.one end of a ong narrow 
12A, Fig. 14, or its equivalent. This can avoid detection of spurious reflected light and re«r ct 
ieregion of activation by a dancer etc to a narrow, almost cylindnca region of space 2821 
wrtendina co-axiallv from the tube, virf^ich may have Fig. 17 (or be replaced by) one or rnore 

60 :?aced"a%S Shragms 12C. D each wKh a pinhole 12E or ^^^^^ZdS^^^^^^^^^ 

narrow definition of the region. This would be used with a dark background and the sensitivity 
SS^^sensSr would be acjusted to sense light relected from skin (or a light matenal). 
An imrorSnrfunction of the beams of suitable radiation can be to act as a reference system 
■ 282 7 anS giv?a position indication to the dancer etc. This reference system can 

65 ^sobe used by ^ cameras 76. Again, the control signals 131, Fig. 18 proceeding from the 65 
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equipment 28 can be used to control any of the usual functions and movements of TV cameras 
76 so that, for example, a dancer can be her own producer and by her co-action with the 
beams can operate the cameras herself. The relevant camera functions may be translations, 
rotations, zooming, focusing, switching from one camera to another or "on" and "off , or 
image quality, eg image reversal or image quantisation by computer graphics. o 

The control signals 131, Fig. 19 from the sensors 12A can be connected (or programmed 
through a computer 191) to operate their own radiation sources 10 or others of the radiation 
sources, or any other equipment 192, in any sequence, with or without programming based on 
what has happened before or what may happen in the future. For example, if the output signal 
from one of the sensors 12A is connected not only to provide an external signal 192 but also lO 
to control the related light source 10 positively, it is possible to obtain an astable, a monostable 
or a bistable arrangement. For example, the beams of light may be of low intensity but, when 
one of them is interrupted by a reflector, the corresponding sensor output signal operates to 
increase the light intensity, which in turn increases the reflected light, which in turn increases the 
15 output signal and so on until a maximum brightness is obtained. Thus, when there is interaction 15 
(eg reflection) with one of the beams 282, Fig. 19 that beam switches from low to high 
intensity, substantially instantaneously or with any built-in rise time or shape of nse curve. When 
tiie interaction ceases (or is reduced below a threshold level), the beam may (by using a suitable 
processing circuit eg 191) change colour or revert to its low level of illumination or remain at its 
20 high level of illumination. In the latter case, for example, a stage spotted all over with the beams 20 
Rg. 12 (each having its sensor) all on low illumination can be made to retain an image of the 
path 121 traced out by a dancer moving through the beams, 1, 2, 3, 4, 5, Fig. 12 the path 
being illuminated by high intensity beams. These may switch off after a predetermined delay or 
upon actuation of a particular further one of the beams or upon the first time that the dancer 
25 moves backwards or upon the first time (or second or other number) that the path crosses 25 
Itself, ie when any one of the sensors Is actuated for a second (or other number) time. 

There can be multiple control. For example, each sensor 12A Fig. 19, can detect (a) on/off (b) 
position in a beam (c) speed along a beam and/or |d) duration in crossing a beam, some 
examples of which have been given above. Any of these parameters can be made to control 
30 191 any parameters of the controlled quantity 192, whether tiiis is a sound (eg timbre, pitch, JU 
loudness), light, movement, release or otherwise. These control functions can be operated very 
conveniently by MIDI interface. Further, MIDI can be used to produce selected sounds 192 which 
are not musical but may be vocal, eg word elements to compose words, or complete words or 
phrases This leads on to adaptions of the apparatus to communication, eg for dumb people, or 
35 again for communication in a situation in which the communicator has to be silent although the 35 
comminicatee has to receive tiie communication in sound. Thus, the operator can control voice 
synthesis for tiierapeutic, communication or even artistic purposes, and can effect further mani- 
pulation, eg frequency transfomiation, eg by sampling techniques which are well known using 

40 '^Another possible use of the equipment is a maze game Fig. 20, in which areas 201 of eg a 40 
stage or large room are fenced off 202 from each other but with openings 203 between them 
to constitute a maze. If the subject 204 trying to solve the maze finds it too difficult, they can 
expose a pieve of retroreflective material 205 which will then react with at least one of the 
beams 282 in each of the areas to give instructions or to provide a "reward" tune, or lights or 

45 the like to indicate the correct path. For children, this could be in the fomi of a magic wand or 45 
sword which is exposed when the child is In difficulty and then produces an audible or visual 
"key" to guide the child out of the maze. 
TTius, the invention extends also to:- 

1 A rife-size maze divided into sections, each provided with radiation source and sensing 

50 means having a threshold response level so as to produce indicative signals responsive to the 50 
presence of retroreflective material in the section and to respond differently or not al all in the 
absence of such material; ... 

2 Light control means comprising means to produce radiation signals indicative of position 
and/or movement of the body (which term includes one or more parts thereof) of a controller 

55 and means for sensing these signals to produce control signals for producing and/or controlling 55 
lighting; 

3. A method of training comprising use of the above apparatus; 

4. A method performing dance or movement, comprising use of the above means; 

5. A method of producing a recording comprising use of the above means or method; 

60 6 A recording produced by any such method which recording is visual, audio or both. bU 
7 Means in any one of claims 1 to 29 or 35 to 50, comprising source means adapted to 
produce radiation to act as a reference system to enable the dancer or the like to position the 
body selectively in relation to the radiation and the body to coact selectively with the radiation 



65 



to produce said indicative signals. . ^ 

8. Means in any one of claims 1 to 29 or 35 to 50. comprising radiation source means 65 



9 



GB 2 183 889 A 9 



adapted to produce beams of radiation to act as a reference system to enable the dancer or the 
like to position the body selectively in relation to the beams and the body to coact selectively 
with the beams to produce the said indicative signals. 

9. Means in claim 51 or 52, In which the beams are within 30^ of vertical. 
5 lb Means In claim 53, in which the beams are substantially vertical. o 

1 1 Means in any one of claims 1 to 29 or 35 to 54, comperising means to provide 
dedicated radiation to coact with the body to produce said indicative signals. 

10 ^^"^An arrangement comprising a plurality of sets of means, each set comprising a radiation 10 
source and sensing means to sense radiation from the source, the arrangernent compnsing 
means to enable inhibition of the sensing means from sensing spunous radiation, and being 
adapted for selective operation of the sets due to positioning and/or movement of the body 
(which term includes one or more parts thereof) of a dancer or the like to produce control 



15 



25 



15 signals indicative of the positioning and/or movement. « ^ 

2. An an^ngement as claimed in claim 1, in which the enabling means compnse retroreflec- 

^'^I.^^AnTiangement as claimed in claim 2, in which the retroreflective material is adapted to 
be carried by the dancer or the like. . on 

20 4. An arrangement as claimed in any preceding claim, in which the enabling means compnse ZO 

collimating means. . , 

5. An arrangement as claimed in claim 4, in which the collimating means comprise long 

narrow tubes. 

6 An arrangement as claimed in any preceding claim, in which a said set of means is 
25 arranged for the dancer to interrupt the radiation between the source and sensing means to 

produce said signals. 

7 An arangement as claimed in any preceeding claim, in which a said set of means is 
arranged for the dancer to complete a path for the radiation from the source to the sensing 
means to produce said signals. 

30 8 Means for producing and/or controlling music or the like compnsing means to produce 30 
radiation signals indicative of position and/or movement of the body (which term includes one or 
more parts thereof) of a dancer or the like and means for sensing these signals to produce 
control signals for producing and/or controlling music or the like. 

9. Means as claimed in claim 8, in which the radiation signal producing means compnses 
35 radiation source means adapted to be carried by the said body. . ,u 

10. Means as claimed in claim 9. in which the sensing means are arranged to produce the 
control signals upon receipt of radiation in the said radiation signals. 

11. Means as claimed in claim 8, In which the radiation signal producing means compnse 
radiation source means anranged not to be carried by the said body. . ,u 

40 12. Means as claimed in claim 1 1, in which the sensing means are anranged to produce the 
control signals upon intermption of radiation in the said radiation signals. 

13. Means as claimed in any preceding claim, in which the sensing means comprise a 
plurality of sensors, each adapted to produce an individual said control signal. 

14. Means as claimed in any preceding claim, in which the radiation signal producing means 
45 comprises a plurality of radiation sources. . _. . 

15 Means as claimed in claims 13 and 14. in which said sensor is adapted to be responsive 
to the said radiation signals produced from a corresponding said radiation source. 

16 Means as claimed in any preceding claim, in which the sensing means compnse a 

pluraiity of sensors arranged around an area within which the dancer or the like can move. _ 
50 17. Means as claimed in claim 16, in which said sensors are arranged in a circle around said 50 
area 

18 Means as claimed in any preceding claim, comprising a velocity sensing anrangement. 

19 Means as claimed in claim 18, in which the velocity sensing anrangement compnses 
source means for producing two mutually close beams of the radiation, respective sensors, and 

55 circuitry connected to the latter to measure the time difference between closely successive co- 
actions of the respective beams with the said body in order to produce a signal indicative of a 
velocity of the body co-acting with the beams. 

20 Means as claimed in any preceding claim, comprising a distance sensing arrangement. 

21 Means as claimed in claim 20, in which the distance sensing an^ngement compnses 
60 source means for producing two mutually close substantially parallel beams of the radiation and 

close thereto two angled beams of the radiation, respective sensors, and circuitry connected to 
the latter to distinguish the order of closely successive co-actions of the four beams with the 
said body and hence provide an indication of the distance from the sensors of the body co- 
acting with the beams. . , ec 

65 22. Means as claimed in any preceding claim, in which the sensing means are adapted to bE> 
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produce the control signals in MIDI compatible code. 

23. Means as claimed in any preceding daim, adapted for respective said control signals to 
control note pitch. 

24. Means as claimed in any preceding claim, adapted for respective said control signals to 

5 control various electronic instrument sounds. ^ 

25. Means as claimed in any preceding claim, adapted for respective said control signals to 

control chords. , . . 

26. Means as claimed in any preceding claim, adapted for respective said control signals to 

control rhythm pattern. ^ j m 

10 27. Means as claimed in any preceding claim, comprising music generating means connected lu 
to receive and be controlled by the control signals. 

28. Means for producing and/or controlling music or the like and substantially according to 
any embodiment described in my prior specification. 

29. Means for producing and/or controlling music or the like, substantially according to any 

15 embodiment described in my prior specification with reference to and illustrated in the drawings 15 
accompanying that specification. . .* 

30. Means as claimed in any preceding claim, adapted for the said radiation to be light. 

31. Means as claimed in any preceding claim, comprising retroreflectivo material for use in 
producing the control signals. 

20 32. Means comprising retroreflective means and a plurality of sets of means, each set ^yj 
comprising radiation source and sensing means to co-operate with the retroreflective means, the 
arrangement being adapted for selective operation of the sets due to positioning and/or move- 
ment of the body of a dancer or the like to produce control signals indicative of the positioning 
and/or movement.- « . oc 

25 33. Means as claimed in claim 32, in which each set comprises its own said retroreflective zt> 

means. . j • 

34. Means comprising retroreflective means, and radiation transmitting and sensing means to 
co-operate therewith, one of these being adapted to be earned by the body of a dancer or the 
like to produce control signals responsive to positioning and/or movement of the body. 
30 35. Means as claimed in claim 34, in which it is the retroreflective means that are canied by 30 

the body. . , . 

36. Means as claimed in any one of claims 8 to 31 and as claimed in any one of claims 32 

to 35. 

37. A garment made at least partly of retroreflective material. 

35 38. Retroreflective material adapted to be fastened to the body and/or to clothing. 35 

39. Retroreflective material adapted to coat the skin and/or hair. 

40. Material as claimed in claim 39, embodied in a powder. 

41. Material as claimed in claim 40, embodied in a cream with a suitable vehicle. 

42. Means as claimed in any one of claims 1 to 36, comprising retroreflective means in the 

40 form of a garment and/or coating material as claimed in any one of claims 37 to 41. 40 

43. Means as claimed in any one of claims 1 to 36 or 42, comprising retroreflective means 
for use in producing the control signals and a source and sensor of the radiation, such that the 
distance of the retroreflective material from the source and/or sensor controls the intensity of 
the radiation sensed by the sensor and hence enables said control signals to provide an 

45 indication of said distance. r u 

44. Means as claimed in claim 43, arranged for the source to produce a narrow beam of the 

radiation. . . 

45. Means as claimed in any one of claims 1 to 36 or of claims 42 to 44, compnsing a 
plurality of sources of the radiation of respective colours. 

50 46. - Means as claimed in any one of claims 1 to 36 or of claims 42 to 45, comprising a 50 

plurality of the retroreflective means adapted to reflect respective colours. 
47. Means as claimed in any one of claims 1 to 36 or of claims 42 to 46, in which the 

sensing means comprise a plurality of sensors at least one of which sensors is connected to 

modify the effect of the control signals from at least another of the sensors. 
55 48. Means as claimed in claim 47, in which a said one sensor is adapted to introduce, 55 

modify or cancel a memory function. 

49. Means as claimed in claim 47 or 48, in which a said one sensor is adapted to introduce, 
modify or cancel a programme function. 

50. Means as claimed in any one of claims 47 to 49, comprising means for producing 

60 electronic music responsive to the control signals from a plurality of said other sensors, a said 60 
one sensor being adapted to change programming of such production of electronic music. 

51. Means as claimed in any one of claims 1 to 36 or of claims 42 to 50, comprising a 
plurality of units, each unit comprising a source and sensor for the radiation, and further 
comprising means for adjusting the position of the units in relation to a common axis. 

65 52. Means as claimed in claim 51, in which the adjusting means comprises a respective 65 
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telescopic arm mounting each said unit. , . 

53. Means as claimed in any one of claims 1 to 36 or of claims 42 to 52, compnsmg a 
plurality of units, each unit comprising a source and sensor for the radiation, and further 
comprising means enabling the arrangement to be collapsible. u • k 

5 54. Means as claimed in claim 53, comprising a respective amn mounting each said unit, the 
amis being in radial planes from a common centre axis and hinged thereat. 

55. Means as claimed in claim 53 or 54, in which the collapsing means compnse a common 
member operable to enable the arrangement to be collapsed simultaneously. 

56. Means to produce signals responsive to positioning and/or movement substantially ac- 
10 cording to any embodiment described in my second specification. 

57 Means to produce signals responsive to positioning and/or movement and substantially 
according to any embodiment described in my second specification with reference to and 
illustrated in the accompanying drawings. 

58 Means as claimed in any one of claims 1 to 36 or 42 to 57, compnsmg source means 

15 adapted to produce radiation to act as a reference system to enable the dancer or the like to 15 
position the body selectively in relation to the radiation and the body to coact selectively with 
the radiation to produce said indicative signals. 

59 Means as claimed in any one of claims 1 to 36 or 42 to 58, comprising radiation source 
means adapted to produce beams of radiation to act as a reference system to enable the dancer 

20 or the like to position the body selectively in relation to the beams and the body to coact 20 
selectively with the beams to produce the said indicative signals. 
60. Means as claimed in claim 58 or 59, in which the beams are within 30° of vertical. 

61 Means as claimed in claim 60, in which the beams are substantially vertical. 

62 Means as claimed in any one of claims 1 to 36 or 42 to 61, comprising means to 

25 provide dedicated radiation to coact with the body to produce said indicative signals. 25 
63. Means as claimed in any preceding claim, comprising lighting operable under the control 
of said indicative signals. . 

64 A life-size maze divided into sections, each provided with radiation source and sensing 
means having a threshold response level so as to produce indicative signals responsive to the 

30 presence of retroreflective material in the section and to respond differently or not at all in the 30 
absence of such material. x 

65 Light control means comprising means to produce radiation signals indicative of position 
and/or movement of the body (which term includes one or more parts thereof) of a controller 
and means for sensing these signals to produce control signals for producing and/or controlling 

35 claimed in claim 57 comprising a plurality of sets of means each set compris- 

ing source means and sensing means to co-operate to produce said radiation signals. 
67. A method of training comprising use of means according to any one of claims 1 to 3b 

40 '^^SQ, ^A^rnethod of performing dance or movement, comprising use of means as claimed in any 40 
one of claims 1 to 36 or 42 to 66. , . ^ . 

69. A method of producing a recording, comprising use of means as claimed in any one or 
claims 1 to 36 or 42 to 66, or use of a method as claimed in claim 68. 

70. A method of rehabilitation, education or communication, comprising use of means as 
45 claimed in any one of claims 1 to 36, or 42 to 66. 

71. A recording produced by a method as claimed in claim 69. 

72. A recording as claimed in claim 69, which is a visual recording. 

73. A recording as claimed in claim 69, which is an audio recording. 

74. A recording as claimed in claim 69, which is a visual and audio recording. 
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